theory and evaluation literature gives the impression that curriculum designers may experience difficulty when translating the pieces of theories into concrete mechanisms of behavior change. The importance of theory-based interventions has been highlighted in the literature (L. W. Green et al., 1994; Kirby, 1995) . Although theory is often utilized, interventionists do not consistently evaluate the implementation of the theory and its connection to outcomes. Significant amounts of time and money are needed to carry out rigorous theory-driven process and outcome evaluations. For this reason, there is a scarcity of published work documenting specifics of theory, including how well the theory was implemented and how each specific construct related to outcomes. However, without literature documenting how theories have been specifically applied to interventions across various health issues and demographic groups, health educators and program planners may not be prepared to utilize a theory for the planning or evaluation of a program (D'Onofrio, 1992; Lytle & Perry, 2001 ).
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The first step in utilizing theory as a framework for the program and the evaluation is to agree on a generalizable road map for theory-based planning (L. W. Green, 2001) . As stated by Rothman (2004) , planning frameworks such as PRECEDE-PROCEED (L. W. Green
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Keywords: theory-based programs; behavior change; diabetes; evaluation & Kreuter, 1999) and intervention mapping (Bartholomew, Parcel, & Kok, 1998) provide program planners with a structured process for planning and offer guidance on how to apply theoretical components to an identified problem. In the past 5 years, Rothman (2004) and others (J. Green, 2000; Judge & Bauld, 2001; Nigg, Allegrante, & Ory, 2002; Ory, Jordan, & Bazzarre, 2002) have called for theory to be rigorously applied, tested and refined in various settings. What is needed is a process by which planners can examine how a theory or theories are applied and the contribution of the constructs to the program design, implementation, and resulting outcomes. This article offers a new, simplified process, which was developed for a diabetes prevention program in the southwestern United States. Authors include specific descriptions of the program concept and the tools used to conduct the evaluation. Authors also discuss struggles and conundrums and the implications of this work for others doing theory-based intervention design, implementation, and evaluation. To be responsive to the intended audience and the environment in which behavior change takes place, this process can augment one of the planning frameworks used in the health education field such as those mentioned above.
> >BACKGROUND/LITERATURE REVIEW
Evaluation research, overall, is concerned with discovering whether or not interventions work. Theory enhances evaluation research because it specifies the mechanisms by which an intervention is intended to work (e.g., the structural and psychological processes that mediate and moderate change). To provide an effective evaluation, the evaluator must be able to connect the program's theory, strategies, implementation, and outcomes in a convincing manner (Weiss, 1998) . Thus, theory and evaluation are naturally and inextricably linked.
Considering a program's theory in the evaluation imparts a number of benefits for program planners and evaluators. First, having theory as a framework for the evaluation enables the evaluator to identify intended mechanisms of change Solomon & Kington, 2002; Sorenson & Steckler, 2002) . It also forms the basis of an evaluator's assessment of the effectiveness of those mechanisms of change. Furthermore, evaluators can determine the extent to which successes or failures are attributable to implementation factors (e.g., poor fidelity to the plan; Bellg et al., 2004; Glasgow, Bull, Gillette, Klesges, & Dzewaltowski, 2002; Glasgow, Klesges, Dzewaltowski, Bull, & Estabrooks, 2004) or to factors relating to theory (e.g., the wrong choice of theory for the problem; Nigg et al., 2002) . In other words, the evaluation can assess whether the results were due to an inability to implement the plan of action or wrong assumptions about how the program worked to affect change. Thus, utilizing theory-based evaluations allows practitioners to test and advance the theory itself by pinpointing where the theory breaks down (Bickman, 1987; Chen, 1990) .
Theory also provides structure to the evaluation by focusing evaluation activities (and resources) on the most important questions. In addition, theory-based evaluation implies a more integrated role for the evaluator because it engages stakeholders in a dialogue to clarify the relationship between program activities and intended effects (Bartholomew et al., 1998; Clarke & Dawson, 1999) .
> >METHOD

Program Concept
The program currently being implemented and evaluated, called "Sharing Wisdom," is an intervention that includes a healthy lifestyle curriculum designed to prevent diabetes among young American Indian women. The Sharing Wisdom curriculum is based on a lifestyle curriculum previously developed for adults with diabetes. The previously developed curriculum was shown to effectively stabilize glycemic control and weight after 1 year as compared to individuals receiving standard diabetes care (Gilliland, Azen, Perez, & Carter, 2002) . The original curriculum targeted four behaviors: (a) getting more exercise, (b) eating less fat and sugar, (c) getting and giving support for lifestyle changes, and (d) sustaining healthful lifestyle changes. Using this curriculum as a framework, the Sharing Wisdom curriculum was developed as an enhanced intervention to more closely fit the needs and interests of young, urban women without diabetes. Four additional program strategies were incorporated into Sharing Wisdom: eating three vegetables per day, eating healthier snacks and fast foods, and examining factors influencing decision making. The social cognitive theory (SCT) was selected as a theory that addresses the factors most likely to affect participants' ability to implement the targeted behaviors.
Developing the Curriculum
The Sharing Wisdom curriculum was developed by a multigenerational, multicultural team of health professionals and researchers at the Office of Native American Diabetes Programs (NADP). Although the NADP staff has extensive experience in developing and implementing healthy lifestyle interventions with Native American communities, none of the staff is formally trained to develop curricula using behavior change theory as a framework.
Sharing Wisdom was developed using a participatory process. Three focus groups were initially conducted with the intended population to determine the desired format and content of a diabetes prevention program. Most of the topics identified as important by the participants were consistent with those identified in the biomedical literature as modifiable risk factors for type 2 diabetes.
A series of curriculum outlines were developed, edited, and revised by the NADP staff based on the data collected from these focus groups, from existing curricula, in consultation with scientific and medical experts in the biomedical basis of diabetes prevention, and from previous experience with this population; this work resulted in a draft curriculum. The project team, which included the design staff and the evaluation staff, reviewed the draft curriculum and recognized that the SCT constructs were not uniformly incorporated. The final "pilot" version was then tested with seven women from the intended population for appropriateness of its content, cultural focus, and readability. Based on the results of this pilot test, Sharing Wisdom was then revised a final time prior to implementation with study participants (Willging, Helitzer, & Thompson, 2006) . The final curriculum was composed of five sessions: (a) Be Strong in Body and Spirit, which emphasizes the importance of regular physical activity; (b) Wise Choices: Veggie Tales, which promotes increased vegetable intake and reduced dietary fat intake; (c) Sugar & Spice Aren't Necessarily Nice, which promotes eating less sugar and describes healthy fast food strategies; (d) Planting Seeds of Wisdom, which teaches strategies related to asking for support and encourages sharing their wisdom about healthy living; and (e) Growing Your Garden of the Future, which promotes ways to sustain healthy lifestyle behaviors.
Developing a Theory Matrix
To create a "map" of the theory's location in the curriculum, curriculum designers and evaluators created a theory matrix (see Table 1 ). The theory matrix included: the construct, its definition and its code; the anticipated result of participants' exposure to this construct (participant outcomes); specific actions the facilitator would take to enact the construct (facilitator outputs); and, when the curriculum was developed, the location of the construct in the curriculum (session, page, and column number). The two middle columns: the Participant Outcomes and the Facilitator Outputs, were developed iteratively through discussions between the staff and the evaluators as the program designers tried to incorporate the theoretical constructs into the curriculum. The questions were asked: "What would the participant know or do differently as a result of being exposed to the construct-related strategy?" "What will the facilitator need to do in order to engage the participant in the construct-related strategy?" The evaluators insisted that, for the purposes of evaluating the implementation of the curriculum and to establish the link between exposure to the curriculum and participant outcomes, the participant outcome must be measurable and the facilitator behavior must be observable.
Evaluation
Three types of evaluation measures were developed: process, impact, and outcome measures. Process measures examined whether and how the program was implemented, as well as fidelity to the inclusion of theoretical constructs and to the implementation plan (Helitzer et al., 1999; Steckler & Linnan, 2002) . Impact measures assessed the mediating effect of the theory on participant behavior change. The outcome measures assessed whether participants had actually changed their behavior.
> >RESULTS
Developing the Theory Matrix
The theory matrix was created iteratively during the course of many months. A different theory matrix was developed for each behavior that the curriculum targeted; in all there were eight theory matrices created for the Sharing Wisdom curriculum. An example of the theory matrix for one behavior, "exercise five times per week for 30 minutes per day," is depicted in Table 1 . This example is from the curriculum session titled, Be Strong in Body and Spirit, which focuses on the importance of physical activity in reducing the risk for type 2 diabetes and emphasizes strategies that participants can implement to increase their levels of daily physical activity. All 11 SCT constructs are covered at least once for each behavior. The columns in the table are as follows: (a) abbreviation of the construct (used in the coding of the curriculum), (b) the name of the construct, (c) the definition of the construct, (d) participant outcomes, (e) facilitator outputs, and (f) location (session and page number) of the construct-related strategy in the curriculum.
Developing Evaluation Measures
In the process (P) evaluation, an attempt was made to answer the following two questions: (P1) "How was SCT incorporated in the written curriculum?" (P2) "To what degree was each of the eleven SCT constructs implemented for each behavior?" For the impact (I) evaluation, the question was: "What constructs are or are not linked to changes in behavior?" For the outcome (O) evaluation, an effort was made to answer the following question: "Were there any changes in participants as a result of exposure to the program?"
Developing Process Measures
To answer the questions (P1 and P2) of the process evaluation, the evaluators developed two measures: a curriculum review tool and a structured observation instrument. The curriculum review tool utilized a coding scheme for the curriculum based on the theory matrix described earlier. The entire curriculum was then coded for each SCT construct. Figure 1 is an example of how we coded Session 1: Strong in Body and Spirit, to reflect the location of the constructrelated strategies. We use the abbreviations of the constructs found in Table 1 .
To address the second process evaluation question (P2), fidelity to the intended implementation of the theory, evaluators created an observation checklist for each session based on the coding system of the curriculum. Figure 2 shows an example of an observation checklist from Session 1: Strong in Body and Spirit. The purpose of the observation checklist was to rate how well each coded construct in the curriculum was covered in the teaching of the session. Rather than rely on facilitator self-report about what was covered in the curriculum, the evaluation team decided to conduct structured observations of the implementation using trained observers and structured checklists (Estabrooks, Dzewaltowski, Glasgow, & Klesges, 2003) . In Figure 2 , Column 1 is the behavior of focus for the session, Column 2 is the abbreviation of the theoretical construct, Column 3 is the page number of the curriculum on which the construct was addressed, Column 4 was the observable facilitator output, Column 5 is the observer's rating, and Column 6 provides a space for observer comments. The foci of the observation were the instructor outputs from the theory matrix in Table 1 (Column 5), which were worded as observable actions. Ratings of coverage ranging from not at all covered, a score of 1, to completely covered, a score of 3, were given as the classes were taught.
In an effort to increase observer interrater reliability, evaluators developed a list of definitions (see the note to Figure 2 ) which were included at the end of each checklist. Interrater reliability scores were calculated to FIGURE 1 Coded Curriculum determine areas where more training was needed by evaluators. These results will be presented in subsequent publications.
The second and third types of evaluation, impact and outcome evaluation, assess whether and how the theory has been utilized to mediate specific factors that prevent or encourage behavior change, and determine whether or not behavior change has occurred in program participants. A face-to face exit interview assessed the impact of the SCT on the participants' ability to change behavior, whereas the outcome instrument was a self-administered participant strategies form on which the participants self-reported their activity for several specific behaviors.
Developing Impact Measures
The exit interview is a qualitative assessment of the ways in which the SCT was or was not utilized by participants to change their behavior (Figure 3) . The interview is designed to create a situation in which the respondent is encouraged to think about how the theory worked or didn't work for her (Pawson & Tilley, 1997) . In this interview, participants are asked to describe two behaviors: one of the eight behaviors that they feel they successfully changed while being exposed to the intervention ("practiced behavior"); and one of the eight that they were not doing before the intervention and are still not doing at the time of the 
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FIGURE 2 Observation Checklist
interview ("not practiced behavior"). By comparing the answers for the practiced behavior and those of the not practiced behavior, the evaluation team was able to understand whether and how the SCT constructs played a mediating role in participants' ability to change behavior. Forthcoming publications describe these interviews and the results.
Develop Outcome Measures
The participant strategies form was a short survey ( Figure 4 ) administered to participants 4 times: at baseline, 6 months, 12 months, and 18 months. The form was developed through an iterative process of reviewing and adapting items from previously published diet and physical activity measures (Field et al., 1998) . To assess the extent to which participants practiced each behavior, at least one question was used.
After implementation of the curriculum with the first cohort of formal study participants, test-retest reliability was undertaken for the program strategies form. Content validity of the program strategies form was carried out by comparing responses on a food frequency questionnaire to those about vegetable intake, and a physical activity questionnaire was used to compare reported participation in regular physical activity. These results will be presented in future publications.
> >DISCUSSION
The theory matrix is an excellent tool to utilize in an intervention planning exercise. It can help curriculum designers systematically identify appropriate content and program strategies and shows the linkages between the construct, the outcomes, and the intervention strategies. By developing this matrix as a first step, the curriculum designers can refer to a framework of the intervention to understand what content "must be included" and to understand the various implications for implementation methods. Using the matrix, they can create appropriate materials and strategies and organize the material into distinct units; however, their creativity in weaving the parts together is not diminished. The theory matrix helped the entire team to have similar understandings of each construct and its role in the curriculum.
The development of an effective evaluation tool is undertaken through an iterative process. During the creation of the instruments in the current study, it was necessary to continuously reexamine SCT, to reevaluate how constructs were operationalized in the curriculum, and to reappraise whether or not the instruments Thanks for meeting with us today. We'd like to ask you a set of questions about healthy lifestyle changes encouraged by the program, Sharing Wisdom. There are no right or wrong answers. We're interested in your experiences and thoughts about making changes. You may feel that some of the questions sound the same; however, please do not feel uncomfortable if you repeat yourself. Also, everything you tell us will be kept confidential. [Interviewer: Show list of behaviors. The behaviors include:] 1.
Exercise 30 minutes each day at least 5 days each week.
2.
Eat three servings of vegetables each day.
3.
Choose lower fat foods in place of higher fat foods each day. 4.
Choose healthier snacks.
5.
Choose foods lower in sugar in place of high sugar foods each day. 6.
Choose healthier fast food items. 7.
Ask for support from family and friends to help you make healthy changes. 8.
Recognize why you make the decisions you make related to eating and exercising.
A. Which one of these behaviors best represents activities that you were not doing before the class but are doing now? 
FIGURE 3 Exit Interview
adequately assessed the consistency of theory application. Alterations of the instruments had implications for the content and methods used in the Sharing Wisdom curriculum, and curriculum strategies were often changed. This was an ongoing cyclical process that continued throughout the pilot testing period.
For each of the tools, the development process differed. The observation tool was pilot tested during a 6-week period in which the curriculum was implemented with a small group of women. As the pilot phase progressed, it was recognized that the observers required very specific directions about what to observe and how to measure "coverage."
The participant strategies form and the exit interview were developed after the data from the pilot studies were analyzed. Significant challenges were experienced during the development of the participant strategies form, particularly because of evaluation team members' skepticism about the validity of having one question on each topic.
The exit interview was constructed for the purpose of theory testing. Before assessing changes in outcomes (behavior change and changes in health measures), it was important to assess the impact of SCT on the participants' ability to implement the behaviors advocated in the curriculum. The purpose of the exit interview was not to learn about barriers (although that would have been interesting to learn) but to learn about the integration of theoretical constructs in the adoption of behavior, to provide evidence about Bandura's theory (2004) as a mediator of change in this population.
Researchers are frequently admonished for not utilizing previously validated tools to assess the process, impact, and outcome of their intervention efforts. However, in community-based participatory research, tools that have For the following question, please check either the "yes" or "no" box.
10. I have asked for support from my family and friends to make healthy food or exercise choices YES NO Please answer the following questions by filling in the blanks.
FIGURE 4 Participant Strategies Form
been validated in unique populations and for specific intervention strategies are often not readily available. The challenge for funding agencies and researchers alike is to allow the time and resources to sufficiently develop and test new instruments during the grant period before actually using them for intervention evaluation. Otherwise, there is significant risk that the observations will be false and the conclusions about the effectiveness of the intervention will be misleading. Fortunately, as more theorybased research is conducted, previously validated tools are becoming more readily available.
> >CONCLUSIONS
This project allowed evaluators and curriculum designers to significantly improve their efforts at utilizing and measuring theory implementation within a classroombased curriculum. To increase the success rate of health interventions, comprehensive models of the relationships between the mechanisms of change and the health outcomes should be diagrammed in logic models (W. K. Kellogg Foundation, 2001) and rigorously tested. The testing of these logic models in various health contexts will provide greater knowledge to program planners about how to most effectively choose and implement successful theory-based interventions. Our rigorous application of theory into the curriculum development and evaluation was not enough; we recognized, as others have noted in the literature (Nigg et al., 2002) , that we had not incorporated theoretical frameworks within other parts of the project, such as recruitment and retention. Others conducting process evaluations of theoretically based classroom curricula should continue to explore new ideas and ways to measure theory implementation in an effort to address all aspects of a project. Those implementing and evaluating theory-driven programs must realize that theory may not always be as easy to operationalize or measure as it seems at first glance. Furthermore, we recommend that practitioners examine how they can include theory-based strategies in data collection, participant recruitment, and retention efforts. The methods described here offer practitioners a valuable set of tools and a practical framework for the development and evaluation of theory-based programs.
